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(54) Transmission line hanger 

(57) In one aspect, a transmission line hanger is 
provided for securing a transmission line having a pro- 
tective jacket to a supporting structure having an aper- 
ture defined by a wall. The transmission line hanger 
includes a transmission line retention section for retain- 
ing a transmission line. The transmission line hanger 
further includes an extended section extending from the 
retention section. The extended section includes a 
spring finger flexibly connected thereto, and projecting 
inwardly therefrom. The spring finger is configured to 
penetrate into the jacket once the transmission line is 
inserted into the hanger. The spring finger minimizes 
longitudinal movement of the transmission line with 
respect to the hanger. The extended section, in con- 
junction with the spring finger, allows the hanger to 
accommodate a large range of different transmission 
line diameters. 




BOA 



Priced by Xerox (UK) BusHess Services 
2.16.7(HRS)/3.6 



1 



EP1020 672A1 



2 



Description 

RELD OF THE INVENTION 

[0001 ] This invention relates generally to transmis- 
sion lines, and in particular to transmission line hangers 
for supporting transmission lines used in antenna sys- 
tems. 

BACKGROUND OF THE INVENTION 

[0002] Transmission line hangers are used to sup- 
port transmission lines. Transmission lines are sup- 
ported by attaching them to supporting structures by 
transmission line hangers. The most extensive use of 
hangers is in connection with coaxial cables, such as 
those disclosed in US. Patent No. 5,334,051 (Devine et 
al.) and 5.167,533 (RauwoH). Coaxial cables are exten- 
sively used for carrying a variety of electromagnetic sig- 
nals. In most uses, the cables need to be attached to a 
supporting structure along most of their lengths. 
[0003] Transmission line hangers are also used for 
supporting waveguides which carry electromagnetic 
signals from transmitting or receiving equipment in an 
equipment shelter to an antenna mounted on a tall 
tower. A large number of hangers are required to sup- 
port a waveguide beneath a horizontal waveguide 
bridge extending between the shelter and the base of 
the tower and to support the waveguide on the tower as 
the wave guide extends upwardly to the antenna. An 
even larger number of hangers are required where sep- 
arate waveguides extend to several antennas on a sig- 
nal tower. Commercially available waveguides have a 
variety of cross-sectional shapes. For example, a vari- 
ety of waveguide shapes are disclosed in U.S. Patent 
Nos. 3.822,411 (Merle) and 4.047,133 (Merle). 
[0004] A typical hanger for elliptical-shaped 
waveguides includes a generally U-shaped clip adapted 
to be attached to a support member on the bridge or the 
tower by a bolt extending through a hole in the support 
member and held in place by a nut and lock washer. 
After the hangers have been attached to the support 
members, the waveguide is strung along the bridge, up 
the tower and clamped between the legs of each U- 
shaped hanger by tightening a clamping screw which 
extends between the legs. A considerable amount of 
installation time is required, first to attach the large 
number of hangers to the bridge and the tower and then 
to clamp the waveguide within the hangers. In addition, 
a large amount of auxiliary hardware {e.g., screws, 
bolts, nuts and washers) is required along with the 
hangers themselves. 

[0005] A spring hanger system for supporting a 
VHF circular waveguide is disclosed in U.S. Patent No. 
4,654.612 (Smith). A variety of prior hangers for micro- 
wave transmission lines are disclosed in Andrew Corpo- 
ration Catalog #36. An improved waveguide hanger is 
disclosed in U.S. Patent No. 4.763,132 (Juds et al.). The 



waveguide hanger disclosed in the Juds et al. patent is 
in the form of a resiliency yiekJable and generally U- 
shaped dip 1 , illustrated in FIG. 1 . that is adapted to be 
slipped over an elliptical waveguide and snapped into a 

5 supporting member. The clip includes a hinge portion 2 
that extends between the legs 3 of the clip 1 . 
[0006] Another cable hanger is disclosed in U.S. 
Patent No. 5,393,021 (Nelson). As illustrated in FIG. 2, 
the cable hanger 200 disclosed there includes a hinge 

10 section 320, a cable retention section 340, and a struc- 
ture attachment section 360 having two locking mem- 
bers 580 that each include a pair of concave locking 
barbs 600. Cable hangers that include hinges can only 
accommodate a limited range of cable diameters. The 

75 maximum cable diameter accepted by such cable hang- 
ers is limited by the maximum circumference of the 
cable retention section. 

[0007] Prior cable hangers, such as Nelson and 
Juds et al., also place the cable retention section close 

20 to the attachment section. Thus, the attachment section 
is traditionally short in length. This makes the attach- 
ment section rigid and non-compliant which makes 
installation of such hangers difficult especially where a 
large diameter cable is being installed on a tower or 

25 where the weather conditions limit manual dexterity. 
e.g., cold weather. In such situations, tools may be 
required to squeeze the hanger into the tower aperture. 
The use of tools is undesirable especially where a cable 
is being installed on a high tower. 

30 [0008] Furthermore, some prior hanger designs do 
not adequately prevent longitudinal movement of the 
cable with respect to the hangers. Hangers without 
mechanisms for penetrating or biting into the cable 
jacket can not prevent longitudinal movement of the 

35 cable because the frictional coefficient between the 
metal hanger and the plastic cable jacket is very low, 
since the polyethylene typically used for cable jackets is 
a soft material that has an inherent lubricant quality. In 
addition, the cable jacket can "cold flow" which reduces 

40 the holding force of the cable hanger over time, resulting 
in cable slippage. 

The installation of transmission line hangers is often a 
difficult and time-consuming operation because of the 
large amount of auxiliary hardware required to install 

45 some prior hangers. Therefore, there is a continuing 
need for efficient, inexpensive hangers and for improved 
methods of installing them. The present invention 
addresses these needs by providing a transmission line 
hanger that can be easily and efficiently installed, is 

so expandable to accommodate a large number of trans- 
mission line diameters, and can reduce longitudinal 
movement of the transmission line within the hanger, 
and is inexpensive to produce. 

55 SUMMARY OF THE INVENTION 

[0009] In one aspect a transmission line hanger is 
provided for securing a transmission line to a supporting 
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structure having an aperture defined by a wall. The 
transmission line hanger includes a partially cylindrical 
member for accommodating a transmission line. The 
partially cylindrical member includes a first leg and a 
second leg each respectively extending from the par- 
tially cylindrical member. The first and second legs allow 
the hanger to accommodate various sizes of transmis- 
sion lines. The first and second legs each include a first 
section for contacting the wall of the aperture at one of 
a pair of contact points, and a second section extending 
from the first section and forming a locking barb config- 
ured to lock against the supporting structure once the 
locking barb is inserted through the aperture. 
[0010] In another aspect a transmission line 
hanger is provided for securing a transmission line hav- 
ing a protective jacket to a supporting structure having 
an aperture defined by a wall. The transmission line 
hanger includes a transmission line retention section for 
retaining a transmission line. The transmission line 
hanger further includes an extended section extending 
from the retention section. The extended section 
includes a spring finger flexibly connected thereto, and 
projecting inwardly therefrom. The spring finger is con- 
figured to penetrate into the jacket once the transmis- 
sion line is inserted into the hanger. The spring finger 
minimizes longitudinal movement of the transmission 
line with respect to the hanger. The extended section, in 
conjunction with the spring finger, allows the hanger to 
accommodate a large range of different transmission 
line diameters. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0011] 

FIG. 1 is a cross-sectional view of a prior art 
waveguide hanger; 

FIG. 2 is a cross-sectional view of a prior art cable 
hanger; 

FIG. 3a is a perspective view of the transmission 
line hanger according to the present invention in a 
supporting structure; 

FIG. 3b is a partial cross-sectional perspective view 

taken along line 3b-3b in FIG. 3a; 

FIG. 4 is a perspective view of a transmission line 

hanger having spring fingers; 

FIG. 5 is a side view of the transmission line hanger 

of FIG. 4; 

FIG. 6 is a front view of the transmission line hanger 

and supporting structure of FIG. 3a; 

FIG. 7 is a bottom view of the transmission line 

hanger and supporting structure of FIG. 3a; 

FIG. 8 is a cross-sectional view taken along line 8- 

8 in FIG. 6; 

FIG. 9 is a cross-sectional view taken along line 9- 

9 in FIG. 5; 

FIG. 10a is a perspective view of a transmission line 
hanger having areas of resistance; 



FIG. 10b is a side view of the transmission line 
hanger of FIG. 10a; 

FIG. 1 1 a is a perspective view of a transmission line 
hanger having areas of resistance; and 
5 FIG. 11b is a side view of the transmission line 
hanger of FIG. 11a. 

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS 

10 [0012] it has been discovered that transmission 
lines can be efficiently and inexpensively supported by 
using unitary transmission line hangers, such as a 
transmission line hanger 10 according to the present 
invention. A unitary hanger is cheaper to produce and 
15 more reliable than hangers composed of several pieces. 
However, a hanger having two or more pieces that are, 
for example, welded together, would function the same 
as the unitary hanger described herein. 
A plurality of transmission line hangers 10 are used to 
20 support a variety of types of transmission lines, includ- 
ing circular coaxial cables and waveguides, having a 
variety of diameters. A plurality of transmission line 
hangers 10 generally secure one transmission line to a 
supporting structure, such as a horizontal transmission 
25 line bridge or a vertical antenna tower. The transmission 
line hangers 10 are easy to install because no ancillary 
hardware is required such as nuts, bolts or screws. 
[001 3] The present invention will now be described 
in connection with the embodiments shown in the draw- 
30 ings. Referring first to FIGS. 3a and 3b, the transmission 
line hanger 10 and a supporting structure 5 are illus- 
trated, in the illustrated embodiment, the hanger 10 is a 
unitary structure essentially composed of metal. In one 
embodiment the hanger 10 is composed of stainless 
35 steel having a thickness of 0.76 mm. The illustrated 
hanger 10 includes a transmission line retention section 
100. an extended section 105 and an attachment sec- 
tion 110. The transmission line retention section 100 
includes a partially cylindrical member 12 that accom- 
40 modates a transmission line. The partially cylindrical 
member 12 includes a first leg 14 and a second leg 16 
that comprise the extended section 105. The first leg 14 
and the second leg 16 each respectively extend from 
the partially cylindrical member 12. A compliant area 13 
45 is disposed between the legs 14 and 16, respectively, 
and the partially cylindrical member 12 and allows the 
first and second legs 1 4 and 1 6 to be pressed together. 
In one embodiment, the extended section 105 includes 
a pair of spring fingers 29 projecting inwardly from the 
so extended section 105 and into the transmission line 
retention section 100, as illustrated in FIG. 3a. 
[0014] The compliant area 13 between the legs 14 
and 16 and the partially cylindrical member 12, in con- 
junction with the spring fingers 29, allow the hanger 10 
55 to have the necessary compliance to accommodate a 
large range of different transmission line diameters. The 
extended section 105 has the compliance to allow the 
hanger 10 to accommodate a large range of transmis- 
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sion line diameters and still allow the attachment sec- 
tion 110 to be inserted into the supporting structure 5. 
Prior hangers without an extended section between the 
transmission line retention section and the attachment 
section had essentially no compliance. Thus, in these 5 
prior designs, if a transmission line larger than the diam- 
eter that the transmission line retention section could 
accommodate was inserted into the hanger, then the 
attachment section would not be able to be squeezed to 
allow the attachment section to be inserted into an aper- w 
ture in the supporting structure. 
[001 5] Unlike prior hangers, the shape of the reten- 
tion section 100 and the attachment section 1 10 of the 
hanger 10 do not change significantly in response to 
supporting different diameter transmission lines. In con- is 
trast, the pliability of the spring fingers 29 allows the 
spring fingers 29 to flex inward with respect to the 
extended section 105. The pliability of the extended 
section 105 allows the attachment section 110 to be 
inserted into the supporting structure 5 without signrfi- 20 
cantty changing the shape of the transmission line 
retention section 100 despite different diameter trans- 
mission lines being supported by the hanger 10. 
Referring again to FIGS. 3a and 3b, the attachment sec- 
tion 110 includes a first section 18 that extends from 25 
each of the first and second legs 14 and 16, respec- 
tively. The supporting structure 5 includes a circular 
aperture 50 defined by a wall 52. The first section 18 
contacts the wall 52 at one or both of the pair of contact 
points 54 and 56. A second section 20 extends from the 30 
first section 18 and forms a locking barb 22 that is con- 
figured to lock against the supporting structure 5 once 
the locking barb is inserted through the aperture 50. 
The supporting structure 5 includes an outer surface 58 
and an inner surface 60. The surfaces of the supporting 35 
structure may be rough due to, for example, irregulari- 
ties, bubbles and/or barbs caused by the galvanizing 
process and/or the punching process that produces the 
aperture 50. Therefore, each locking barb 22 includes a 
barb contact point 23. Each locking barb 22 contacts the 40 
inner surface 60 of the supporting structure 5 at the 
barb contact point 23. Because the hanger 10 includes 
two locking barbs 22, one on each leg (14, 16), the 
hanger 10 can be more securely attached to the sup- 
porting structure 5 despite any irregularities on the inner 45 
surface 60. As best illustrated in FIG. 3b, the locking 
barb 22 is integral with the second section 20 and 
extends from and is generally orthogonal thereto. 
[0016] The wall 52 of the aperture 50 may also be 
rough because of irregularities, bubbles and/or barbs so 
caused by the galvanizing process and/or the punching 
process that produces the aperture 50. Therefore, in 
one embodiment, contact with these irregularities is 
minimized by having the first section 18ofthe hanger 10 
only contact the wall 52 at one or both of the pair of con- ss 
tact points 54 and 56. 

[0017] As best shown in FIGS. 3a and 4, in one 
embodiment, the compliant area 13 is provided by a ful- 



crum or bend. The compliant area 13 enables the first 
and second legs 14 and 16 to be pressed together thus 
allowing the locking barbs 22 to f it through the aperture 
50 in the supporting structure 5. The compliant area 13 
also allows the first and second legs 14 and 16 to 
expand by spring force once the locking barb 22 is 
inserted through the aperture 50. This expansion brings 
the first section 18 into contact with the wall 52 of the 
aperture 50 at one or both of the pair of contact points 
54 and 56. 

[001 8] The design of the hanger 1 0. and in particu- 
lar the extended section 105, allows for easy installation 
of the hanger 10. Specifically, the extended section 105 
allows larger diameter transmission lines to be inserted 
into the hanger 10. The user then wraps his or her fin- 
gers around the hanger 10, and the transmission line 
therein, and presses the legs 14 and 16 together. The 
extended section 105 places the transmission line 
retention section 100 further away from the supporting 
structure 5. in addition, the attachment section 110 is 
closer to the user's fingers and thumb thus allowing a 
greater range of motion and greater force to be applied 
to the hanger 10 when inserting the attachment section 
110 into the supporting structure 5. The extended sec- 
tion 105 also gives the user more room to work, and 
avoids the user's hands from hitting the supporting 
structure 5 during installation. 
[001 9] The design of the hanger 1 0. and in particu- 
lar the extended section 105, also provides a more 
dynamic snap-in action than prior hangers when the 
hanger 10 is installed into a supporting structure. The 
two locking barbs 22 also provide less insertion resist- 
ance than prior hanger designs having four locking 
barbs. Having only two locking barbs 22 reduces the 
number of contact points that must contact the outer 
surface 58 of the supporting structure 5 during insertion 
of the hanger 10 into the supporting structure 5. Addi- 
tionally, the two barb design of the attachment section 
110 reduces insertion resistance by reducing the cam 
pressure required and the amount of deflection required 
to insert the hanger 10 into the supporting structure 5. 
This reduces the amount of force required to insert the 
hanger 10 into a supporting structure. The hanger 10 
thus requires less manual dexterity to install and urrin- 
stall than prior hangers. In addition, the economical 
design allows for easier installation. These are impor- 
tant features especially where the typical transmission 
line is in excess of 1,000 feet and a hanger is mounted 
every three feet Consequently, hundreds of hangers 
must be installed to support such a transmission line. 
The man hours required for such an installation is great. 
Accordingly, transmission line installation is costly. In 
addition, it can be difficult to find someone willing to 
install such hangers high above the ground, especially if 
extra hardware is required to install the hangers. There- 
fore, a hanger that requires less installation time and 
that is easier to install reduces the man hours required 
for installation, thus reducing installation costs. 
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[0020] The pair of spring fingers 29 are best illus- 
trated in FIG. 6. The first leg 14 includes one of the pair 
of spring fingers 29 flexibly connected thereto, and pro- 
jecting inwardly therefrom. The second leg 16 includes 
a second of the pair of spring fingers 29 flexibly con- 5 
nected thereto, and projecting inwardly therefrom. The 
spring fingers 29 are flexibly connected to the legs 14 
and 16 such that when a transmission line is inserted 
into the hanger 10 the spring fingers 29 flex outward 
with respect to the legs 14 and 16. respectively, and 
force the transmission line against the top potion 30 of 
the partially cylindrical member 12. Thus, the spring fin- 
gers 29 provide spring resistance against the transmis- 
sion line after it is inserted in the hanger 10. The spring 
fingers 29 also penetrate or bite into the jacket of the 
transmission line to further secure the transmission line 
within the hanger 10. The spring fingers 29 help mini- 
mize the longitudinal movement of the transmission line 
in the hanger 10. Longitudinal movement is defined as 
movement in a direction parallel to the length of the 
transmission line. The spring fingers 29 also help mini- 
mize transmission line vibration. 
[0021] In another embodiment, the extended sec- 
tion 105 includes one spring finger 29 projecting 
inwardly from the extended section 105 and into the 
transmission line retention section 100. For example, 
the first leg 14 may include one spring finger 29 flexibly 
connected thereto, and projecting inwardly therefrom. 
The one spring finger 29 is flexibly connected to the first 
leg 14 such that when a transmission line is inserted 
into the hanger 10 the spring finger 29 flexes outward 
with respect to the first leg 1 4 and forces the transmis- 
sion line against the top left potion of the partially cylin- 
drical member 12. Thus, the one spring finger 29 can 
provide spring resistance against the transmission line 
after it is inserted in the hanger 10. The one spring fin- 
ger 29 also bites into the jacket of the transmission line 
to further secure the transmission line within the hanger 
1 0. The one spring finger 29 helps minimize the longitu- 
dinal movement of the transmission line in the hanger 
10. The one spring finger 29 also helps minimize trans- 
mission line vibration. Alternatively, the second leg 16 
may include one spring finger 29 flexibly connected 
thereto, and projecting inwardly therefrom, that forces 
the transmission line against the top right potion of the 
partially cylindrical member 12. In either case, the 
extended section 1 05, in conjunction with the one spring 
finger 29. allows the hanger 10 to accommodate a large 
range of different transmission line diameters by having 
the compliance to expand for larger transmission lines. 
The extended section 105 and the one spring finger 29 
also have the compliance to allow the hanger 10 to 
accommodate a large range of transmission line diame- 
ters while still allowing the attachment section 1 1 0 to be 
inserted into the supporting structure 5. 
[0022] In the illustrated embodiments, the extended 
section 105, in conjunction with the pair of spring fingers 
29, allows the hanger 10 to accommodate a large range 



of different transmission line diameters by having the 
compliance to expand for larger transmission lines. The 
extended section 105 and the spring fingers 29 also 
have the compliance to allow the hanger 10 to accom- 
modate a large range of transmission line diameters 
while still allowing the attachment section 110 to be 
inserted into the supporting structure 5. 
[0023] No matter how the transmission line is dis- 
posed in the hanger 10, the two opposing spring fingers 
29 will provide spring resistance against the transmis- 
sion line, which in turn will force the transmission line 
against the top potion 30 of the partially cylindrical 
member 12, and bite into the jacket of the transmission 
line. 

In use, the hanger 10 may be installed easily and 
quickly on the transmission line by pulling apart the legs 
1 4 and 1 6 and slipping the hanger 1 0 over the transmis- 
sion line such that the partially cylindrical member 12 is 
disposed around the transmission line and the spring 
fingers 29 are forced against the transmission line thus 
pressing the transmission line against the top potion 30 
of the partially cylindrical member 12. The legs 14 and 
16 are then pressed together to allow the locking barbs 
22 to be inserted through the aperture 50. as illustrated 
in FIG. 7. The hanger 10 is inserted into the aperture 50 
until the first sections 1 8 snap into contact with the sup- 
porting structure 5 at one or both of the pair of contact 
points 54 and 56 and the barb contact points 23 contact 
the inner surface 60 of the supporting structure 5. as 
illustrated in FIGS. 3a and 3b. This process is repeated 
for each hanger 10 that is installed along the length of 
the transmission line. FIGS. 5-9 illustrate different views 
of the hanger 10 installed in the supporting structure 5. 
The hanger 10 can also be readily uninstalled and 
reused in another location. To uninstall the hanger 10. 
the legs 14 and 16 are pressed together to allow the 
locking barbs 22 to be removed from the aperture 50. 
Next, the partially cylindrical member 12 is slipped off 
the transmission line by pulling apart the legs 14 and 16 
and disengaging the spring fingers 29 from the trans- 
mission line jacket. 

[0024] In another embodiment the transmission 
line retention section 100 includes areas of resistance 
25 for retaining the transmission line and accommodat- 
ing a large range of transmission line diameters. FIGS. 
10a, 10b, 11a, and 11b illustrate two embodiments of 
the areas of resistance 25. FIGS. 10a and 10b illustrate 
two opposing areas of resistance 25* that each include 
an inwardly curved portion 26' and an indentation 28'. 
The curved portion 26' is attached to the partially cylin- 
drical member 12 at each end and provides spring 
resistance against the transmission line after it is 
inserted in the hanger 10. The indentations 28' help fur- 
ther secure the transmission line within the hanger 10 
by penetrating or biting into the jacket of the transmis- 
sion line. Thus, the indentations 28* minimize the longi- 
tudinal movement of the transmission line in the hanger 
10 and also help minimize transmission line vibration. 
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[0025] FIGS. 11a and 11b illustrate two opposing 
areas of resistance 25" that each include an inwardly 
curved portion 26" and a pair of tabs 28". The curved 
portion 26" is attached to the partially cylindrical mem- 
ber 12 at each end and provides spring resistance 5 
against the transmission line after it is inserted in the 
hangs' 10. The inwardly bent tabs 28" help further 
secure the transmission line within the hanger 10 by 
penetrating or biting into the jacket of the transmission 
line. Thus, the tabs 28" minimizes the longitudinal w 
movement of the transmission tine in the hanger 1 0 and 
also help minimize transmission line vibration. 
[0026] Having two opposing areas of resistance 
makes the orientation of the transmission line inserted 
into the hanger 10 irrelevant No matter how the trans- 15 
mission line is disposed in the hanger 10 (e.g., the 
areas of resistance are in-between the corrugations of a 
corrugated cable or are in contact with one of the pro- 
truding corrugations), the two opposing areas of resist- 
ance 25 will provide spring resistance against the 20 
transmission line and the indentation 28' or tabs 28" will 
penetrate into the jacket of the transmission line. 
[0027] Other aspects, features, advantages and 
modifications of the present invention will become 
apparent to those skilled in the art upon studying this 25 
invention. All such aspects, features, advantages and 
modifications of the present invention are intended to be 
within the scope of the present invention as defined by 
the appended claims. 

30 

Claims 

1 . A transmission line hanger for securing a transmis- 
sion line to a supporting structure having an aper- 
ture defined by a wall, said transmission line hanger 35 
comprising: 

a partially cylindrical member for accommodat- 
ing a transmission line, said partially cylindrical 
member including a first leg and a second leg 40 
each respectively extending from said partially 
cylindrical member, said first and second legs 
allowing said hanger to accommodate various 
sizes of transmission lines, said first and sec- 
ond legs each including a first section for con- 45 
tacting said wall of said aperture at one of a 
pair of contact points, and a second section 
extending from said first section and forming a 
locking barb configured to lock against said 
supporting structure once said locking barb is so 
inserted through said aperture. 

2. The transmission line hanger of claim 1, wherein 
said first section contacts said wall of said aperture 

at both of said pair of contact points. ss 

3. The transmission line hanger of claim 1, wherein 
said partially cylindrical member includes areas of 



resistance for retaining the transmission line and 
accommodating transmission lines having various 
diameters. 

4. The transmission line hanger of claim 1, wherein 
one of said first and second legs includes a spring 
finger flexibly connected thereto, and projecting 
inwardly therefrom. 

5. The transmission line hanger of claim 4, wherein 
said transmission line further includes a protective 
jacket, wherein said spring finger penetrates into 
said jacket to minimize longitudinal movement of 
said transmission line with respect to said hanger. 

6. The transmission line hanger of claim 1, wherein 
said first leg includes a first spring finger flexibly 
connected thereto, and projecting inwardly there- 
from, and said second leg includes a second spring 
finger flexibly connected thereto, and projecting 
inwardly therefrom. 

7. The transmission line hanger of claim 1, wherein 
said locking barb extends from and is generally 
orthogonal to said second section. 

8. The transmission line hanger of daim 1 , wherein 
said supporting structure includes an outer surface 
and an inner surface, said locking barb including a 
barb contact point for contacting said inner surface 
of said supporting structure. 

9. The transmission line hanger of claim 1, wherein 
said transmission line hanger is a unitary structure. 

10. The transmission line hanger of claim 1, wherein 
said aperture is circular. 

11. The transmission line hanger of claim 1, further 
including a compliant area disposed between said 
first and second legs, respectively, and said par- 
tially cylindrical member that allows said first and 
second legs to be pressed together to enable said 
locking barbs to fit through said aperture. 

12. The transmission line hanger of claim 11, wherein 
said compliant area allows said first and second 
legs to expand by spring force to bring said second 
section into contact with said wall of said aperture 
at said pair of contact points once said locking barb 
is inserted through said aperture. 

13. The transmission line hanger of claim 1, wherein 
said locking barb is integral with said second sec- 
tion. 

14. The transmission line hanger of claim 1, wherein 
said transmission line hanger is comprised of 
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metal. 

15. A method for securing a transmission line to a sup- 
porting structure having an aperture defined by a 
wall, said method comprising the steps of: 5 



16. The method of claim 15, wherein said partially 20 
cylindrical member includes areas of resistance for 
retaining the transmission line and accommodating 
transmission lines having various diameters. 

17. The method of claim 15, wherein one of said first 25 
and second legs includes a spring finger flexibly 
connected thereto, and projecting inwardly there- 
from. 



23. The method of claim 15, wherein said locking barb 
extends from and is generally orthogonal to said 
second section. 

24. The method of claim 15. wherein said transmission 
line hanger is a unitary structure. 

25. The method of claim 15, wherein said aperture is 
circular. 

26. The method of claim 15, further including the step 
of pressing said pair of legs together to enable said 
locking barbs to fit through said aperture. 

27. The method of daim 15, further including the step 
of expanding said pair of legs, by spring force, to 
bring said second section into contact with said wall 
of said aperture at one of a pair of contact points 
once said locking barb is inserted through said 
aperture. 

2a The method of claim 27, wherein said second sec- 
tion is brought into contact with said wall of said 
aperture at both of said pair of contact points once 
said locking barb is inserted through said aperture. 

29. The method of claim 15, wherein said locking barb 
is integral with said second section. 



placing a partially cylindrical member wound 
the transmission line, said partially cylindrical 
member having a first leg and a second leg 
each respectively extending from said partially 10 
cylindrical member, each of said legs including 
a first section, and a second section extending 
from said first section and forming a locking 
barb; 

inserting said locking barb through the aper- 15 
ture; and 

locking said locking barb against said support- 
ing structure. 



18. The method of claim 1 7, wherein said transmission 30 
line further includes a protective jacket, and further 
including the step of penetrating said spring finger 
into said jacket to minimize longitudinal movement 

of said transmission line with respect to said 
hanger. 35 

19. The method of claim 15. wherein said first leg 
includes a first spring finger flexibly connected 
thereto, and projecting inwardly therefrom, and said 
second leg includes a second spring finger flexibly 40 
connected thereto, and projecting inwardly there- 
from. 

20. The method of claim 15, further including a compli- 
ant area disposed between said first and second 45 
legs, respectively, and said partially cylindrical 
member that allows said first and second legs to be 
pressed together to enable said locking barbs to fit 
through said aperture. 

so 

21: The method of claim 15. further including the step 
of contacting said first section with said wall of said 
aperture at one of a pair of contact points. 

22. The method of claim 21 . wherein said step of con- ss 
tacting includes contacting said first section with 
said wall of said aperture at both of said pair of con- 
tact points. 



30. The method of claim 15, wherein said transmission 
line hanger is comprised of metal. 

31. A transmission line hanger for securing a transmis- 
sion line having a protective jacket to a supporting 
structure having an aperture defined by a wall, said 
transmission line hanger comprising: 

a transmission line retention section for retain- 
ing a transmission line; 

an extended section extending from said reten- 
tion section, said extended section allowing 
said hanger to accommodate a plurality of dif- 
ferent transmission line diameters, said 
extended section including a spring finger flex- 
ibly connected thereto, and projecting inwardly 
therefrom, said spring finger configured to pen- 
etrate into said jacket once said transmission 
line is inserted into said hanger, said spring fin- 
ger minimizing longitudinal movement of said 
transmission line with respect to said hanger. 

32. The transmission line hanger of claim 31, further 
including an attachment section extending from 
said extended section, said attachment section 
including a first section that extends from said 
extended section, said first section being config- 
ured to contact said wall of said aperture at one of 
a pair of contact points, said attachment section fur- 
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ther including a second section extending from said 
first section and forming a locking barb configured 
to lock against said supporting structure once said 
locking barb is inserted through said aperture. 

5 

33. The transmission line hanger of claim 31, wherein 
said first section is configured to contact said wall of 
said aperture at both of said pair of contact points. 

34. The transmission line hanger of daim 31, wherein to 
said locking barb extends from and is generally 
orthogonal to said second section. 

35. The transmission line hanger of daim 31, wherein 
said supporting structure indudes an outer surface 75 
and an inner surface, said locking barb including a 
barb contact point for contacting said inner surface 

of said supporting structure. 

36. The transmission line hanger of claim 31 , further 20 
induding a compliant area disposed between said 
first and second legs, respectively, and said par- 
tially cylindrical member that allows said first and 
second legs to be pressed together to enable said 
locking barbs to fit through said aperture. 2s 

37. The transmission line hanger of daim 36, wherein 
said compliant area allows said extended section to 
expand by spring force to bring said second section 
into contact with said wall of said aperture at one of 30 
a pair of contact points once said locking barb is 
inserted through said aperture. 

38. The transmission line hanger of claim 31, wherein 
said locking barb is integral with said second sec- 35 
tion. 

39. The transmission line hanger of claim 31, wherein 
said transmission line hanger is a unitary structure. 

40 

40. The transmission line hanger of claim 31, wherein 
said transmission line hanger is comprised of 
metal. 
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FIG. 3b 
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FIG. 4 
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FIG. 10b 



19 



EP1 020672 A1 



10 




FIG. 11a 



20 



EP 1020 672 A1 




FIG. 11b 



21 



EP 1 020 672 A1 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 00 10 0368 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



A 
A 



Citation of document with indication, where appropriate. 
ol relevant passages ■ 



FR 2 483 541 A (S0N0FAM) 4 December 1981 

* page 1, line 15 - line 26 * 

* page 2, line 20 - line 27 * 

* page 3, line 9 - line 13; figures 1-3 * 

EP 0 183 394 A (ANDREW CORP) 4 June 1986 

* page 5, line 34 - page 6, line 5 * 

FR 2 417 870 A ( RAYMOND A STE) 
14 September 1979 



* page 1, line 32 - line 39; figures 14,20 
* 



US 2 981 513 A (OWIGHT L. BROWN) 
25 April 1961 

* column 1, line 66 - column 2, line 7; 
figures 3,4 * 



Relevant 
to claim 



The present search report has been drawn up tor all claims 



1-4, 

6-17, 

19-30 

5,18, 

31-40 



5,18, 
31-40 



1-4, 
6-13, 
15-17, 
19-29 



31 

1,15,31 



CLASSIFICATION OF THE 
APPLICATION (lnLCI.6) 



F16L3/127 



TECHNICAL FIELDS 
SEARCHED (Int.CI.S) 



F16L 
H02G 
F16B 
H01P 



MUNICH 



Da» as compteflofi ot the soarcti 

5 April 2000 



Moueza, A 



CATEGORY OF CITED DOCUMENTS 

X : partioiarty relevant if taken alone 

Y : particularly relevant if combtod with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or princpte underlying the Invention 
E : earter patent document, but pubBshed on. or 

after the filing date 
D : document cited in the application 
L : document oited for other reasons 



A : member of the same patent family, corresponding 
document 



22 



EP1 020 672 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 00 10 0368 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report 
The members are as contained in the European Patent Office EDP We on 

The European Patent Office is in no way liable tor these particulars which are merely given for the purpose of information. 

05-04-2000 



Patent document 




Publication 




Patent family 


Publication 


cited in search report 




date 




members) 


data 


FR 2483541 


A 


04-12-1981 


NONE 






EP 0183394 


A 


04-06-1986 


AU 


583304 B 


27-04-1989 








AU 


4847685 A 


05-06-1986 








CA 


1288220 A 


03-09-1991 








JP 


61180007 A 


12-08-1986 








US 


4763132 A 


09-08-1988 


FR 2417870 


A 


14-09-1979 


0E 


2807119 A 


23-08-1979 








GB 


2014644 A,B 


30-08-1979 








JP 


54123653 A 


26-09-1979 


US 2981513 


A 


25-04-1961 


NONE 







For more details about this annex : see Official Journal of the European Patent Office. No. 12/82 



23 



